ETSITS136 410V8.0.0 



(2008-11) 



Technical Specification 



LTE; 

Evolved Universal Terrestrial Radio 

Access Network (E-UTRAN); 

S1 layer 1 general aspects and principles 

(3GPP TS 36.410 version 8.0.0 Release 8) 



Lte 





3GPP TS 36.41 version 8.0.0 Release 8 1 ETSI TS 1 36 41 V8.0.0 (2008-1 1 ) 



Reference 



DTS/TSGR-033641 0v800 
Keywords 



LTE 



ETSI 

650 Route des Lucioles 
F-06921 Sophia Antipolis Cedex - FRANCE 

Tel. : +33 4 92 94 42 00 Fax: +33 4 93 65 47 1 6 

Siret N ° 348 623 562 0001 7 - NAF 742 C 
Association a but non lucratif enregistree a la 
Sous-Prefecture de Grasse (06) N° 7803/88 



Important notice 



Individual copies of the present document can be downloaded from: 
http://www.etsi.orq 

The present document may be made available in more than one electronic version or in print. In any case of existing or 

perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF). 

In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive 

within ETSI Secretariat. 

Users of the present document should be aware that the document may be subject to revision or change of status. 

Information on the current status of this and other ETSI documents is available at 

http://portal.etsi.orq/tb/status/status.asp 

If you find errors in the present document, please send your comment to one of the following services: 

http://portal.etsi.orq/chaircor/ETSI support.asp 

Copyright Notification 

No part may be reproduced except as authorized by written permission. 
The copyright and the foregoing restriction extend to reproduction in all media. 

© European Telecommunications Standards Institute 2008. 
All rights reserved. 

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered 

for the benefit of its Members. 
2QppTM |g g jrade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners. 



ETSI 



3GPP TS 36.41 version 8.0.0 Release 8 2 ETSI TS 1 36 41 V8.0.0 (2008-1 1 ) 



Intellectual Property Rights 



IPRs essential or potentially essential to the present document may have been declared to ETSI. The information 
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server ( http://webapp.etsi.org/IPR/home.asp ). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web 
server) which are, or may be, or may become, essential to the present document. 



Foreword 

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP). 

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or 
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Foreword 



rd , 



This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP). 

The contents of the present document are subject to continuing work within the TSG and may change following formal 
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

X the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change control. 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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Scope 



The present document is an introduction to the 3GPP TS 36.41x series of technical specifications that define the SI 
interface for the interconnection of the Evolved NodeB component of the Evolved Universal Terrestrial Radio Access 
Network (E UTRAN) to the Core Network of the S AE system. 



References 



The following documents contain provisions which, through reference in this text, constitute provisions of the present 
document. 

• References are either specific (identified by date of publication, edition number, version number, etc.) or 
non-specific. 

• For a specific reference, subsequent revisions do not apply. 

• For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including 
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same 
Release as the present document. 

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

[2] 3GPP TS 36.401 : "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); 

Architecture description". 

[3] 3GPP TS 36.41 1 : "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S 1 layer 1 ". 

[4] 3GPP TS 36.412: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S 1 

signalling transport". 

[5] 3GPP TS 36.413: "Evolved Universal Terrestrial Access (E-UTRA) ; SI Application Protocol (SI 

AP)". 

[6] 3GPP TS 36.414: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S 1 data 

transport". 



3 Definitions, symbols and abbreviations 

3.1 Definitions 

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A 
term defined in the present document takes precedence over the definition of the same term, if any, in TR 2 1 .905 [ 1 ] . 



3.2 Symbols 

For the purposes of the present document, the following symbols apply: 
<symbol> <Explanation> 
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3.3 



Abbreviations 



For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An 
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 
TR 21.905 [1]. 

<ACRONYM> <Explanation> 



RNL 

TNL 

eNB 

EPC 

LTE 

MME 

SAE 

GTW 

GW 

Sl-U 

ID 

QoS 

GTP-U 

RAT 

O&M 

SlAP 

SAP 

SCTP 



Radio Network Layer 
Transport Network Layer 



3.4 Specification notations 

For the purposes of the present document, the following notations apply: 



Procedure When referring to a procedure in the specification the Procedure Name is written with the first 

letters in each word in upper case characters followed by the word "procedure", e.g. Radio 
Network Layer procedures. 

Message When referring to a message in the specification the MESSAGE NAME is written with all letters 

in upper case characters followed by the word "message", e.g. RADIO LINK SETUP REQUEST 

message. 



General aspects 



Editor's Note: Section captures SI interface principles and characteristics. 



4.1 



E-UTRAN architecture 



The E-UTRAN is layered into a Radio Network Layer (RNL) and a Transport Network Layer (TNL). The E-UTRAN 
architecture, i.e. the E-UTRAN logical nodes and interfaces between them, are defined as part of the Radio Network 
Layer. 

The E-UTRAN architecture consists of a set of eNBs connected to the EPC through the SI. The overall LTE 
architecture and E-UTRAN architecture are described in [2]. This subclause specifies only the architecture of the SI 
interface, and shall not constrain the network architecture of either core or radio access networks. 

The S 1 interface is specified at the boundary between the EPC and the E-UTRAN. Figure 1 depicts the logical division 
of the SI interface. From the SI perspective, the E-UTRAN access point is an eNB, and the EPC access point is either 
the control plane MME logical node or the user plane SAE GTW logical node. Two types of S 1 interfaces are thus 
defined at the boundary depending on the EPC access point: SI -MME towards an MME and Sl-U towards an SAE 
GTW. 
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MME 








MME 


;::-■ 








Figurel SI Interface architecture 

The E-UTRAN may thus have several SI access points towards the EPC. As a minimum, each SI access point (in E- 
UTRAN or EPC) shall independently fulfil the requirements of the relevant SI specifications (36.41x series - see clause 
7). 

S 1 is a logical interface. 

There may be multiple SI -MME logical interfaces towards the EPC from any one eNB. The selection of the SI -MME 
interface is then determined by the NAS Node Selection Function as described in section 5. 

There may be multiple Sl-U logical interfaces towards the EPC from any one eNB. The selection of the Sl-U interface 
is done within the EPC and signalled to the eNB by the MME. 

4.2 S1 interface general principles 

4.3 S1 interface specification objectives 

4.4 S1 interface capabilities 

4.5 S1 interface characteristics 



Functions of the S1 interface protocols and functional 
split 

Editor's Note; Description for SI functions. 



5.1 



General 



5.2 S1 UE context management function 

In order to support UEs in the LTE_ACTIVE state, UE contexts need to be managed, i.e. established and released in the 
eNodeB and in the EPC to support user individual signalling on S 1 . This includes security context management. 
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The S 1 UE context management function supports the establishment of the necessary overall initial UE context 
including S AE bearer context, security context, roaming restriction, UE S 1 signalling connection ID(s), etc. in the eNB 
to enable fast idle-to-active transition. 

The establishment of the overall initial UE context is initiated by the MME. 

The S 1 UE context management function also supports the release of the context previously established in the eNB to 
enable the active-to-idle transition. The release of the context is triggered by the MME either directly or following a 
request received from the eNB. 

5.3 SAE bearer management functions 

The SAE bearer service management function is responsible for establishing, modifying and releasing E-UTRAN 
resources for user data transport once a UE context is available in the eNB. The establishment and modification of E- 
UTRAN resources is triggered by the MME and requires respective QoS information to be provided to the eNB. The 
release of E-UTRAN resources is triggered by the MME either directly or following a request received from the eNB 
(optional). 

5.4 S1 link management function 

5.4.1 GTP-U tunnels management function 

This function is used to establish and release GTP-U tunnels between the EPC and the E-UTRAN upon a SAE access 
bearer service request. This involves assigning a tunnel identifier for each direction. 

5.4.2 S1 Signalling link management function 

The S 1 signalling link management function provides a reliable transfer of the radio network signalling between E- 
UTRAN and EPC. 

5.5 Mobility functions for UEs in LTE_Active 

5.5.1 Intra-LTE handover 

The Intra-LTE handover function supports mobility for UEs in LTE_ACTIVE and comprises the preparation, execution 
and completion of handover via the X2 and SI interfaces. 

5.5.2 lnter-3GPP RAT handover 

The Inter- 3 GPP -RAT handover function supports mobility to and from other 3GPP-RATs for UEs in LTE_ACTIVE 
and comprises the preparation, execution and completion of handover via the S 1 interface. 

5.5.3 Paging function 

The paging function supports the sending of paging requests to the eNodeBs having one or more cells which correspond 
to a TA in which the UE is registered. 

5.5.4 Roaming and area restriction support functions 

5.6 SI interface management function 

The error indication function is used by the eNB (respectively the MME) to indicate to the MME (respectively the eNB) 
that a logical error has occurred. 
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The reset function is used to initialize the peer entity after node setup and after a failure event occurred. This procedure 
can be used by both the eNB and MME. 

5.7 Coordination functions 

5.7.1 Network sharing function 

5.7.2 NAS node selection function 

The interconnection of eNBs to multiple MME / Serving SAE-GWs is supported by the LTE/SAE architecture. 
Therefore a NAS node selection function is located in the eNB to determine the MME association of the UE. 

This functionality is located in the eNB to determine and establish an association between a given UE and one of the 
MME nodes that comprise the pool area the eNB belongs to. 

It then enables proper routeing via the SI -MME interface. 

On SI, no specific procedure corresponds to the NAS node selection function. 

5.8 Security function 

5.8.1 Data confidentiality 

5.8.1 .1 Radio interface ciphering function 

The radio interface shall be ciphered upon request of the EPC. Both Signalling and user data may be subject to 
ciphering. The ciphering shall be done within the E-UTRAN. 

5.8.1 .2 Ciphering key management function 

The ciphering key shall be supplied by the EPC. 

5.8.2 Data integrity 

5.8.2.1 Integrity checking 

The purpose of the integrity check is to make sure that the signalling continues between the same elements as by 
authentication. The integrity check shall be done within the E-UTRAN. 

5.8.2.2 Integrity key management 

The integrity key shall be supplied by the EPC. 

5.9 Service and network access function 

5.9.1 Core network signalling data transfer function 

The NAS EPC signalling data shall be transparently conveyed between the EPC and the UE. Over the S 1 interface, the 
same S 1 interface channel that is used for the E-UTRAN-EPC signalling shall be used. 

5.9.2 UE tracing 

This function allows tracing of various events related to the UE and its activities. This is an O&M functionality. 
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5.9.3 Location reporting function 



The positioning function performs the determination of the geographical position of the UE. This function is currently 
FFS. 



S1 interface protocol structure 

Editor's Note: Protocol Structure following the structure defined in [2]. 



6.1 



General 



The radio network signalling over Slconsists of the SI Application Part (SlAP). The SlAP protocol consists of 
mechanisms to handle all procedures between the EPC and E-UTRAN. It is also capable of conveying messages 
transparently between the EPC and the UE without interpretation or processing by the E-UTRAN. 

Over the SI interface the SlAP protocol is, e.g., used to: 

Facilitate a set of general E-UTRAN procedures from the EPC such as paging-notification as defined by the 
notification SAP. 

Separate each User Equipment (UE) on the protocol level for mobile specific signalling management as defined 
by the dedicated SAP. 

Transfer of transparent non-access signalling as defined in the dedicated SAP. 

Request of various types of E-UTRAN S AE Bearers through the dedicated SAP. 

Perform the mobility function. 

The SAE Bearers are provided by the Access Stratum. 



6.2 



S1-MME 



Figure 6.1 shows the protocol structure for Sl-MME, following the structure described in [2]. 

Control Plane 



Radio 

Network 

Layer 



Sl-AP 



Transport 

Network 

Layer 



SCTP 



IP 



Data link layer 



Physical layer 



Figure 6.1 : Interface protocol structure for Sl-MME 

The Transport Network Layer is based on IP transport, comprising SCTP on top of IP. 
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6.3 S1-U 

Figure 6.2 shows the protocol structure for Sl-U, following the structure described in [2]. 

User Plane 



Radio 

Network 

Layer 



Transport 

Network 

Layer 



GTP-U 



UDP 



IP 



Data link layer 



Physical layer 



Figure 6.2: Interface protocol structure for Sl-U 



7 Other S1 interface specifications 

Editor's Note: Description of the other related specifications. 

7.1 E-UTRANS1 interface: layerl (3GPP TS 36.411) 

3GPP TS 36.41 1 [3] specifies the physical layer technologies that may be used to support the SI interface. 

7.2 E-UTRAN SI interface: signalling transport 
(3GPPTS 36.412) 

3GPP TS 36.412 [4] specifies the signalling bearers for the SlAP for the Sl-MME interface. 

7.3 E-UTRAN SI Interface: S1AP Specification 
(3GPPTS 36.413) 

3GPP TS 36.413 [5] specifies the SlAP protocol for radio network control plane signalling over the SI interface. 

7.4 E-UTRAN SI interface: data transport and transport 
signalling (3GPPTS 36.414) 

3GPP TS 36.414 [6] specifies the transport bearers for the user plane of the Sl-U interface. 
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